Regulation of surfactant phospholipid secretion from isolated rat alveolar type II cells by lectins.
The major surfactant-associated protein is a potent inhibitor of surfactant phospholipid secretion from isolated type II cells. Since the major surfactant-associated protein contains a carboxy terminal polypeptide domain which is homologous to the lectin-like liver mannose-binding protein, we tested whether lectins inhibit surfactant phospholipid secretion from rat alveolar type II cells. Concanavalin A, wheat germ agglutinin and Maclura pomifera agglutinin were potent inhibitors of surfactant phospholipid secretion. When adenosine 5'-triphosphate (ATP) was utilized as a secretagogue, the IC50 values for inhibition of surfactant phospholipid secretion were 5.10(-7) (wheat germ agglutinin), 1.10(-6) (concanavalin A) and 2.5.10(-5) M (M. pomifera agglutinin). Similar results were obtained when 12-O-tetradecanoylphorbol 13-acetate was utilized as a secretagogue: IC50 values of 1.10(-6) M for concanavalin A and wheat germ agglutinin and 2.5.10(-5) M for M. pomifera agglutinin. Hapten sugars were utilized to antagonize the inhibitory effect of the lectins. N-Acetyl-D-glucosamine significantly reversed inhibition of phospholipid secretion by wheat germ agglutinin in a dose-dependent fashion and methyl alpha-D-mannoside significantly reversed inhibition of phospholipid secretion by concanavalin A. N-Acetyl-D-galactosamine had no significant effect on inhibition of secretion produced by any of the lectins. The inhibitory effect of the lectins did not appear to be due to cytotoxicity since lactate dehydrogenase was not released above control levels and the inhibition of the surfactant phospholipid secretion by wheat germ agglutinin could be reversed after treatment of cells with wheat germ agglutinin by washing the lectin from the cells followed by treatment of the cells with ATP. These studies demonstrate a direct inhibitory effect of plant lectins on phospholipid secretion from type II cells in vitro.